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ABSTRACT 

We report on the archival optical and near-infrared observations of 6 low mass X- 
ray binaries situated in the Galactic bulge. We processed several recent Chandra 
and XMM-Newton as well as Einstein datasets of a binary systems suspected to be 
ultracompact, which gave us arcsec-scale positional uncertainty estimates. We then 
undertook comprehensive search in existing archives and other Virtual Observatory 
resources in order to discover unpublished optical/NIR data on these objects. We 
found and analysed data from ESO Archive and UKIRT Infrared Deep Sky Survey 
(UKIDSS) on SLX 1735-269, 3A 1742-294, SLX 1744-299, SLX 1744-300, GX 3+1, 
IGR J 17505-2644 systems and publish their finding charts and optical flux constraints 
in this paper, as well as simple estimates of the physical parameters of these objects. 
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1 INTRODUCTION 

Low mass X-ray binaries (LMXBs) are the most common 
astrophysical objects, that host neutron stars and black 
holes. Galactic LMXBs were discov ered at the dawn of X- 
ray astronomy (|Giacconi et al.lll962l ) and now with the help 
of advanced orbital X-ray facilities like Chandra or XMM- 
Newton they are being intensively studied in other galaxies 
as well jFabbianol 1 19891; iPrimini et al.|[l993l; ISarazin et alJ 
20031 ; iKim fc Fabbiancll2004l : lGilfanovll2004 iFabbiano et all 

2003). 

Apart from being hosts for exotic objects like black 
holes and neutron stars, LMXBs attract a lot of attention 
as compact binaries. Indeed, understanding of their secu- 
lar evolution can give us insights about the rate of events 
extremely important in astrophysics, like: 1) SN la, stan- 
dard cosmology candles; 2) mergers of compact objects (like 
white dwarf- white dwarf, neutron star- neutron star), which 
are crucial for our understanding of gravitational wave sig- 
nals and construction of future gravitat ional wave detectors 
jBelczvnski et al.ll2002l ; lNelemansll2009l ). 

Orbital periods of LMXBs evolve very slowly, mak- 
ing it challenging to observe their change <|Burderi et al.l 
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2009). However, it is clear that secular evolution of long 
living LMXBs directly influences overall statistical proper- 
ties of their population, like distribution over orbital pe- 
riods or X-ray luminos ities (Ra ppaport et all 1 19831 ; iKolbl 
ll993tlHowell et all 1200 il l. Therefore, by measuring statisti- 
cal properties of galactic LMXBs, one can make important 
conclusions about mechanisms of their long-term evolution. 
The ultimate sample for this purpose is the set of persistent 
sources, because for these sources we can make estimate of 
their time averaged mass transfer rate with more or less 
confidence, which is almost absent in the case of transient 
objects. However, even in the case of persistent sources there 
might be also uncertainties c onnected with sourc e s' lon g 
time-scale variability, see e.g. iPriedhorskv fc HoltJ (|l987l h 
iGilfanov fc Arefievl (|2005l h iMaccarone et all |2010l h 



In order to link the properties of binary systems with 
their statistical distributions, we need to measure main 
parameters of LMXBs, such as orbital periods, type of 
donor star, and others. These detailed studies are only pos- 
sible for systems within our Galaxy. But even for them 
it has not yet been completed in a systematic manner, 
while considerable efforts were invested in such p roject s 



wmle considerable cttor ts were inve st ed m sucn p rojects 
(see e.g., Bandvopa dhvav et al.1 (|l999h ; IJonker et alJ (|2000h ; 
Wac hter et al. I l|2005D h At the moment the chance to know 
LMXB orbital parameters strongly increases if the binary 
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system harbours giant companion or if it is seen edge-on 
(and thus we observe periodic dips or eclipses of X-ray 
source) . 

To co ntinue our previous efforts of X-ray binar ies iden- 
tification (|Zolotukhinll2009l ; IZoTotukhin et al.ll201fj ). we un- 
dertake systematic study of unbiased sample of persistent 
LMXBs in optical and near infrared spectral range. The 
sample of persistent LMXBs is taken from the deep survey of 
the Galaxy, perfor med by INTEGRAL ob s ervatory in energy 
range 17-60 keV l|Krivonos et al.l 120071 ; iRevnivtsev et all 
bOQSl ). which is free from all complications, caused by the in- 
terstellar absorption in the Galactic disc. As the optical and 
NIR emission of the LMXBs is mainly caused by the repro- 
cessi ng of their X-ray flux in the extend ed accretion disk (see 
e.g., Ivan Paradiis fc McClintockl [l994; however, at longer 
wavelengths the re might be a conside r able contributi o n from 
the jet, see e. g . iHoman et all (|2005h ; iRussell et~ai] l|2007h ; 
iMigiiari et al.l (|2010h for comparison of the NIR brightness 
of sources with their X-ray luminosity), it will allow us to 
make at least an estimate of the size of the accretion disk, 
and therefore the binary system orbital parameters. In this 
work we study sources in the direction of Galactic Centre, 
most of them v ery likely reside in the Galactic bulge (see 
e.g. discussion in lRevnivtsev et al.l l2008) . This gives an addi- 
tional advantage over some arbitrarily chosen set of LMXBs 
to adopt a canonical distance of 8 kpc in case of missing 
distance estimate for a source. 

As the first step of this study we performed dedicated 
search of the unpublished optical and NIR data publicly 
available for the sources of our interest in observational 
archives and other resources of the Virtual Observatory 
(VO). In order to facilitate possible follow-up studies, we 
publish immediate observational results for a subset of them, 
leaving other sources with deep enough data existing in the 
VO and thorough theoretical interpretation for the future. 



2 DATA 



2.1 X-ray 



The sample of LMXBs, wh ich we study, is taken from the 
INTEGRAL all sky survey i|Krivonos et al.ll2007h . We have 
limited ourselves with sources in the Galactic bulge re- 
gion, which are known to be neither AGNs nor HMXBs 
l|Revnivtsev et al]|2008l ). Accurate astrometric positions of 
a subsample of these sources were extracted either from 
archival Chandra observations, or from dedicated Chandra 
observations, performed in 2009 (PI M. Revnivtsev). In all 
but one analysed Chandra observations, the astrometric ac- 
curacy of the sources position is provided by direct imaging. 
Position of sources were determined with wavdetect task 
of CIAO 4.2 package and has 90 per cent confidence level. 
The position of the source GX 3+1 is measured from obser- 
vation, taken in Continuous-Clocking mode of Chandra (ob- 
servation ID 2745), therefore essentially only one coordinate 
of the source position is measured with high accuracy. Posi- 
tion of this source was additionally constrained by archival 
Einstein /HRI imaging observation. 



2.2 Optical and NIR 

We have checked 2 well-known data collections, ESO 
ArchivsQ and WFCAM Science Archiv<3, for the opti- 
cal/NIR imaging data on the sources of our interest. Fol- 
lowing the principal differences between these data sources, 
we employed slightly different processing sequences. 

In spite of the difficulties with the calibration data 
that frequently accompany proper ESO Archive datasets 
reduction, we accurately retrieved them and reduced raw 
data (both science and Landolt standards frames) to the 
science-ready form using generic routines from IRAF CCD- 
PROC package. Then we performed PSF photometry mea- 
surements of science frames and aperture photometry of the 
standards fields using IRAF daophot package, thus trans- 
forming instrumental magnitudes to the standard (Vega) 
system. 

WFCAM Science Archive was used to retrieve publicly 
available science-ready JHK imaging data of the Galactic 
Plane Survey (GPS), which i s a part of UKIRT In fraRed 
Deep Sky Survey (UKIDSS) (|Lawrence et all 120071 ) . Data 
Release 3. All frames were binned 2x2 getting 0.4 arc- 
sec pix -1 scale to get rid of evident CCD artefacts. In order 
to ensure the search for NIR counterparts with the maxi- 
mum sensitivity we decided to employ the same photometry 
procedures for all UKIDSS fields, as we did for ESO data. 
Calibration dependencies in this case were constructed com- 
paring our 2 arcsec aperture measurements with UKIDSS 
JHK magnitudes measured in this aperture ( *AperMag3 in 
terms of UKIDSS data columns), thus transforming our in- 
strumental magnitudes to the intrinsic UKIDSS magnitude 
system, i.e. to the Vega system as for the ESO data. 

In cases where we mention upper limits, they were esti- 
mated using magnitudes of the faintest stars detected at 3<r 
level above the background by our algorithm. 

For ESO data that frequently come without astromet- 
ric calibration, we perfo rmed our ow n calibration procedure 
using SCAMP routine (|Bertinll200rj ). For UKIDSS data we 
used in-place WCS solution considering it to be precise at 
100 mas level for each coo rdinate with respec t to 2MASS 
astrometry system (see e.g. lDeacon et af1l2009l ). which itself 
is known to be accurate at 100 m as level in the ICRS ref- 
erence frame l|Skrutskie et al.ll2006T ) . Our astrometric uncer- 
tainty thus includes not only our coordinates error estimate, 
but also uncertainty of the reference system we used in each 
specific case. For the reasons of interoperability with X-ray 
observations, by astrometric uncertainty we usually mean 
radius of a positional error circle unless otherwise specified. 



3 OBSERVATIONS AND RESULTS 
3.1 SLX 1735-269 



SLX 1735-269 was previously studied by IWilson et alj 
(2003) who obtained with Chandra its X-ray position at 
arcsec accuracy level and first attempted to detect its NIR 
counterpart using dedicated observations at UKIRT. There 
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Figure 1. R filter image of the SLX 1735-269 field taken with 
900 sec exposure using EMMI detector at ESO 3.6-m NTT tele- 
scope. Gree n circle denotes Ch andra positional uncertainty as 
published in Wilson ct al. N2003h . magenta circle marks proposed 
counterpart position (see the text). 

was no source found in the J band down to the limiting 
magnitude of 19.4. 

In this work we analysed R and I filter data on 
SLX 1735-269 available in ESO Archive under programme 
ID 67. D-01 16(A). The dataset contained 900 sec exposures 
for every filter taken on May 28, 2001 between 08:22 UT and 
08:58 UT with EMMI detector attached to ESO 3.6-m NTT 
telescope. Th e single source is clea rly visible inside Chandra 
error box by I Wilson et al.l l|2003h in R image (see Fig. [l} 
and is at 3<r level in I. We estimated the brightness of this 
positional candidate as R = 21.31 ± 0.12; I = 20.10 ± 0.07. 
The astrometric solution was obtained in the 2MASS refer- 
ence frame and had 0.15 arcsec calibration uncertainty (see 
Table [T}. Note, however, that due to the shape of the mea- 
sured source we cannot rule out its double nature and this 
may have influenced our coordinates and magnitude esti- 
mate. 

X-ray bursti ng behaviour of SLX 1735-269 was exten- 
sively analysed in lMolkov et al.l l|2005h who confirmed previ- 
ous estimates of its distance as 8.5 kpc. This , together with 
extinc tion for this line of sight taken from iMarshall et al.l 
il2006h (A k — 0.5 mag) and normal extinction law as in 
ICardelli et ai1(|l989l ), gives us upper limits (due to uncertain 
nature of position-based identification) on absolute mag- 
nitudes in R and I for this system: Mr > 3.4 mag and 
Mi £ 3.4 mag. 

3.2 3A 1742-294 

3A 1742-294 (sometimes also referred as 1A 1742-294 or 
2E 1742.92929) is a persistent X-ray binary which exhibits 
type-I X-ray bursts. T he first optical findin g chart of this 
source was presented in ljernigan et all l|l97Sl ). though X-ray 
positional uncertainty a t that time did no t allow to make un- 
ambiguous conclusions. IWiinands et alj l|2006l ) determined 
with Chandra its X-ray position accurate to arcsecond level, 
but very little efforts were invested in a study of this error 
box in optical/NIR domain. 

We analysed the field around 3A 1742-294 using 
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Figure 2. K filter image of the 3A 1742-294 field from UKIDSS 
GPS DR3. No source s are v isible inside Chandra error box taken 
from lWiinands et al.1 j2006h . 

UKIDSS GPS DR3 images obtained by 3.8-m UKIRT tele- 
scope on Jul 18, 2006 at 09:30 with 10 sec integration time 
(filter J), at 09:38 with 10 sec integration time (filter H), 
and at 09:45 with 5 sec integration time (filter K). We do 
not detec t any source wel l withi n X-ray coordinates uncer- 
tainty bv lWiinands et al . (2006), and therefore we publish 
only upper limit on NIR flux of 3A 1742-294 (see Table [J). 
However, we note that to the South-East immediately close 
to the formal error circle from Chandra there is a blended 
object with 2 components, either of them may turn out to 
be a counterpart. Our PSF photometry procedure cannot 
resolve them, whereas single detection lies outside of the 

X-r ay error region. 

iGallowav et"afl (|2008h estimated the distance to 
3A 1742-294 from its photometric radius expansion X-ray 
bursts as 5.8 . . . 7.5 kpc. Ad opting d = 6 kpc and corre- 
sponding Ak — 2.0 mag from [Marshall et~aH (|2006l ), above 
upper limit can be translated to 3A 1742-294 absolute mag- 
nitude constraint: Mk J> 2.0 mag. 

3.3 SLX 1744-299 

The source SLX 1744-299 is the southern source of the 
close pair SLX 1744-299/300 (~ 2.5 arcmin angular sepa- 
ration), discovere d in the Galactic Centre region by Spar- 
tanl experiment |Kawai et al.lfl98Sl ) a nd resolved into two 
sourc es by Spacelab X-ray telescope (ISkinner et al.l 1 19871 . 
Il99d) . MIR-KVANT-TTM and GRAN AT/ ART-P tele- 
scopes dSiuniaev et al.lll99ll). Both sources are known to be 
X-ray bursters (|Skinner et ai1ll990l ; ISiuniaev et~al]ll99ll ). 

Position of the source was determined with the help of 
Chandra imaging, performed during observations IDs 2834 
(ACIS-I imaging, Oct 23, 2002) and 9106 (HRC-I imag- 
ing, Feb 7, 2008). The source, being very bright for ACIS-I 
capacity, suffers from strong pile-up, which creates a hole 
around the source position. We have used interception of 
this area with the readout streak, clearly visible on the im- 
age as the estimate of the centroid of the source position: 
RA=17:47:25.88, Dec=-30:00:02.0 (J2000). Absence of large 
number of X-ray sources, available for cross-matching with 
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existing optical or IR images, does not allow us to improve 
the accuracy of the astrometry, therefore we anticipate that 
the uncertainty of the position here is mainly determined by 
the Chandra aspect solution and equals to ~0.6 arcsec. Sec- 
ond Chandra observation of the source was performed with 
HRC-I and does not suffer from pile-up. We have determined 
the position of the source with the help of wavdetect task 
of CIAO 4.0 package. As the source in this observation was 
relatively far from the optical axis of the telescope (~3 ar- 
cmin), accuracy of its localisation is worse then usual. Ac- 
cording to study of lAlexander et all |2003t ). the accuracy of 
Chandra localisation of sources at these offsets is about ~ 0.4 
arcsec if the references of X-ray and optical images match. 
In the absence of cross-match between our images and the 
optical reference frame, we added 0.6 arcsec quadratically 
to the resulted uncertainty radius, thus obtaining accuracy 
~ 0.7 arcsec. 

We analysed I filter data on SLX 1744-299 available 
in ESO Archive under programme ID 079.D-0385(C). The 
dataset contained six 600 sec exposures taken on Jun 23, 
2007 between 06:27 and 07:36 UT with EMMI detector at- 
tached to ESO 3.6-m NTT telescope. First three exposures 
were centred at SLX 1744-299, whereas remaining ones - 
at SLX 1744-300, though X-ray positions for both sources 
are visible on all frames as there is only 2.7 arcmin between 
them, and they fall well within EMMI single field of view. 
Observing conditions became slightly worse to the second 
half of the dataset, so we summed only first three of them, 
getting 1800 sec of the total integration time. The single 
source is clearly visible inside Chandra error box in the co- 
added image (see Fig. [3] left panel), though we note the 
source to be sharp, somewhat untypically for this image. 
At the same time it is marginally detected at individual 
exposures, so we cannot immediately consider it as an arte- 
fact, especially after careful inspection of all the calibration 
frames we used, since they contain nothing that can influ- 
ence the source's profile in an observed way. PSF photome- 
try of these data yields / = 23.37 ± 0.28 for this positional 
candidate. The astrometric solution was achieved to 0.2 arc- 
sec precision in GSC 2.2 reference frame, which is known to 
be precise up to 170 m as level on both coordinates (see e.g. 
iFienga fc Andreill2004h . 

This field is also present in UKIDSS GPS DR3 survey 
(see Fig. [21 right panel). Frames taken by 3.8-m UKIRT tele- 
scope on Jul 20, 2006 between 09:16 and 09:30 UT (10 sec 
exposure for J and H, and 5 sec for K) shows nothing re- 
markable in the error box, closely packed between neigh- 
bouring objects in the dense field, so we consider this as an 
upper limit estimate (see Table [1]). 

At the canonical distance of 8 kpc using the same 
extinction treatment as above we estimate Mi > 2.2 for 
SLX 1744-299. 



3.4 SLX 1744-300 

The source is the northern source of the pair of X-ray 
bursters SLX 1744-299/300. 

Position of the source was determined with the help 
of Chandra observation ID 9106 (HRC-I imaging). During 
this observation the source was quite far from the optical 
axis of the telescope (~5.4 arcmin), where its point spread 
function, and thus the accuracy of the localisation, is sig- 



nificantly worse. We have determined the position of the 
source with the help of wavdetect task of CIAO 4.0 pack- 
age. The centroid of the source position was determined to 
be: RA=17:47:26.02, Dec=-30:02:41.8 (J2000) with the es- 
timated accuracy 0.7 arcsec. 

For SLX 1744-300 we used exactly the same datasets in 
both ESO and UKIDSS archives, as for SLX 1744-299. We 
do not detect any source up to 3cr limiting magnitude of I = 
23.4 (see Fig. H left panel) in ESO data. UKIDSS dataset 
also contains nothing remarkable in the error box (though an 
object RA=17:47:25.97, Dec=-30:02:41.1 (J2000) is detected 
0.3 arcsec away of its boundary in H and K images: H = 
17.90 ± 0.14; K = 16.75 ± 0.14) and we hence publish only 
upper limits in Table [1] 

At the canonical distance of 8 kpc using the same ex- 
tinction treatment as above we are able to pose the following 
constraint on SLX 1744-300 absolute magnitude: Mk J> 1.9. 



3.5 GX 3+1 

GX 3+1 is a low mass X-ray binary which is known to 
emit X-ray bu r sts, r anging from normal ones (see e.g. 
[Ch enevez et al.l (|2006 | ). and references therein) to the super- 
burst (|Kuulkers et alj[2002j ). Among many bursts detected, 
only one showed the evidence of photospheric radius expan- 
sion and he nce was used to estimate the so urce distance as 
d ~ 4.5 kpc (|Kuulkers fc van der K lis 2000) for a hydrogen- 
rich neutron star atmosphere. H owever, analysis o f ther - 
monuclear bursts from GX 3+1 bv lden Hartog et al.l (|2003T ) 
suggests He-rich fuel and hence somewhat larger value of 
d = 6.1 + 0.1 kpc, which we adopt belo w. First GX 3+1 NIR 
counterpart search was undertaken bv lNavlor et al.l i|l99lf ). 
They reported single source within Einstein and GX 3+1 
lunar occultation error boxes intersection (see below). 

We extracted astrometric position of the source from 
observations of Chandra (observation ID 2745, Apr 9, 2002) 
and Einstein/BRI (observations Mar 23, 1979 and Mar 28, 
1980). Chandra observation was performed in Continuous- 
Clocking mode, which precludes determination of accurate 
source position along one coordinate (long size of the el- 
lipse of Chandra localisation in Fig. [S] is arbitrary, because 
position was determined only along another axis). How- 
ever, combining results from Einstein /HRI (best fit posi- 
tion RA=17:47:56.11, Dec=-26:33:48.8 (J2000), localisation 
accuracy ~2 arcsec) and Chandra datasets we can slightly 
improve the accuracy of the localisation to the level of 0.5 x 2 
arcsec box (see Fig[S]). 

We examined this combined Chandra and Einstein error 
box in UKIDSS GPS DR3 (see Fig.©. Due to its relatively 
large area, we detect 2 sources falling within its limits. Its 
impossible to choose among them at this stage: either more 
compact X-ray error box is needed, or phase-resolved NIR 
photometry. Source A in this work most li kely corresponds 
to the source 311 from lNavlor et all l|l99ll ). The results on 
GX 3+1 presented in Table [T] were inferred from exposures 
taken on May 03, 2007 between 13:47 and 14:02 UT with 
usual for survey integration times. 

To estimate GX 3+1 absolute magnitude we took the 
brightest of the two positional candidates thus making our 
estimate an upper lim it of the absolute brigh tness at the 
distance determined bv lden Hartog et alJ d20ol l: M K £ 0.2. 
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Figure 3. SLX 1744-299 field with Chandra (green) positional uncertainty overplotted. Left panel: The co-added / image constructed 
from three 600 sec exposures taken with EMMI at 3.6-m NTT telescope. Magenta circle marks proposed counterpart position. Right 
panel: K image from UKIDSS GPS DR3. No sources are visible within X-ray error region. 
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Figure 4. SLX 1744-300 field with Chandra positional uncertainty overplotted. Left panel: The co-added I image constructed from three 
600 sec exposures taken with EMMI at 3.6-m NTT telescope; there are no sources detected within X-ray coordinates error. Right panel: 
K filter image from UKIDSS GPS DR3. 



3.6 IGR J17505-2644 

The source IGR J 17505-2644 is one of the faintest persistent 
sources in the Galactic bulg e region, discovered by INTE- 
GRAL llKrivonos et al.ll2007). I t was t entatively classified as 
an LMXB by iRevnivtsev et all (|2008h . 

The source was observed on Aug 5, 2009 by Chandra 
as a part of special programme, dedicated to measurements 
of astrometric positions of LMXBs (and LMXB candidates) 
in the Galactic bulge. Single relatively bright source was de- 
tected within source localisation circle, obtained by INTE- 
GRAL. Position of X-ray source was measured by Chandra: 
RA=17:50:39.49, Dec=-26:44:36.1 (J2000), with 0.6 arcsec 
accuracy mainly determined by the Chandra aspect solution 
precision, rather than statistical accuracy of the measure- 
ments. 

We studied the X-ray error circle of IGR J17505-2644 
in UKIDSS GPS DR3 (see Fig. [HJ| in the data obtained un- 
der better than average observing conditions (with seeing 



~0.7 arcsec) on May 03, 2007 between 13:49 and 14:03 UT. 
We were not able to detect any source within X-ray coor- 
dinates uncertainty in J and H filters, but we marginally 
detect a faint source in K band. We did not succeed in 
fitting its profile with a point-spread function due its low 
brightness, so we publish here its aperture photometry mea- 
surement and the astrometric position determined by simple 
centroids. Upper limits in J and H bands are significantly 
better then those from usual UKIDSS datasets because of 
the particularly good weather conditions. 

Detection of a possible counterpart in K band allows us 
to make an estimate of IGR J 17505-2644 absolute magnitude 
as M K > 2.2. 



4 SUMMARY 

We have made a systematic search in ESO and WFCAM 
science archives for photometric images of the areas around 
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possible counterparts of 4 objects, we conclude that two or 
three of those objects may have true counterparts. 

Assuming intrinsic colours of LMXB s with non-evolved 
companions as {V - K) ~ (see e.g. iHertz fe Grindlavl 
l|l984j) ) and somewhat arbitrarily, but conservative (V — 
R)o ~ and (V — I)o ~ 0, we estimated upper limits on the 
orbital periods of the systems under study, presented in the 
last column of Table[T] We used simple scaling relations, pro- 
posed for optical emission, dom inated by illumination with 
their central X-ray emission l|van Paradiis fe McClintock 
1994), adopting Eddington luminosity from iKuulkers et al. 
(2003). Under these assumptions, we find that (at least) one 
of the studied binary systems is quite compact, with an im- 
plied orbital period less than 3 hours. We plan to make more 
accurate estimates of their orbital parameters in our future 
works. 



Figure 5. K filter image of the GX 3+1 field from UKIDSS GPS 
DR3 with Chandra and Einstein positional uncertainties over- 
plotted (in green and red, correspondingly). Two possible coun- 
terparts, sources A and B, are marked by magenta circles. 
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Figure 6. K filter image of the IGR J17505-2644 field from 
UKIDSS GPS DR3 with Chandra positional uncertainty over- 
plotted. Magenta circle denotes single source marginally visible 
inside X-ray error box. 



positions of 6 LMXBs in the Galactic bulge region. In all 
but 2 cases we have detected faint optical/NIR sources with 
brightness in the range 15 — 23 mag within arcsecond-scale 
X-ray error boxes, and obtained upper limits on optical/NIR 
brightness for the rest. We note that positional-based iden- 
tification is always uncertain and one should take our de- 
tections with caution; they, however, still carry important 
information about upper limits on an optical brightness of 
a real counterparts. Our main results are summarized in 
Table [T] To quantify local star density in the vicinity of 
objects, we calculate simple probability of accidental back- 
ground star coincidence with Etll GITOr b0X' P — S error x p . 
where Serror is an error box area and p is an average surface 
density of the sources we detected in 2 arcmin field around 
given position. Hence, as total probability of chance star co- 
incidence accross all error boxes is 1.64 and we detected 5 
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Table 1. Summary of the optical/NIR constraints, positional estimates and orbital period constraints of the sources analysed in this 
study. Magnitudes (either positional candidates or upper limits) are given in the Vega system. Positional errors determined for possible 
counterparts in this work are radii of coordinate uncertainties in arcseconds with respect to International Celestial Reference Frame. 
Sources of positional uncertainties are indicated in the footnotes. Probabilities of an accidental background star superposition are given for 
the reddest filter in case of upper limit, or the re ddest filter, where dete ction is available (see text). Absolute magnitudes are calculated for 
the reddest available filter using extinction from Marshall ct al. (2006]) and distance estimates from the literature (see text); we consider 
all them be ing upper limits due to uncertain nature of position-based identification. Upper limits on orbital periods are estimated in 
hours using van Paradiis Sz McClintock ( 1994) relation and X-ray luminosities taken from the references, indicated in the footnotes. 



Dcsig. 


RA (J2000) 


Dec (J2000) 


Pos. err. 


Probability Magnitude 


Abs. mag. 


Period 


SLX 1735-269 


sre 


A 


17:38:17.11 


-26:59:39.1 


0.2 a 


0.07 R = 21.31 ±0.12; I = 20.10 ±0.07 


Mj > 3.4 


< 2.6 d 


3A 1742-294 






17:46:05.20 


-29:30:53.3 


1.3° 


0.55 J > 19.9; H > 18.6; K > 17.9 


M K > 2.0 


< 28 e 


SLX 1744-299 


sre 


A 


17:47:25.89 


-30:00:01.6 


0.4 a 


0.17 / = 23.37 ± 0.28; J > 19.9; H > 18.7; K > 18.0 


Mi > 2.2 


< 24 f 


SLX 1744-300 






17:47:26.01 


-30:02:41.8 


0.7 b 


0.17 / > 23.4; J > 19.8; H > 18.8; K > 18.0 


M K > 1.9 


< 65 f 


GX 3+1 


sre 


A 


17:47:56.06 


-26:33:48.9 


0.2 a 


0.55 J = 16.43 ± 0.11; H = 15.42 ± 0.09; K = 14.87 ± 0.13 


M K > 0.2 


< 14*5 


sre 


13 


17:47:56.21 


-26:33:49.3 


0.3 a 


0.55 J = 19.8 ± 0.4; H = 18.4 ± 0.3; K = 17.9 ± 0.3 






IGR J17505-2644 


sre 


A 


17:50:39.48 


-26:44:36.3 


0.3 a 


0.13 J > 20.3; H > 19.3; K = 18.5 ± 0.4 


M K > 2.2 


< 390 h 



a From optical/NIR observations, this study 
b From X-ray observations, th is study 
c From lwiinands et all &200d) 

d Using L x (0.5-100 keV) fr omlMolkov et al l j2005l 'l transformed to 2-10 keV by means of relation from iRevnivtsev et all (|2008h 



Using L x (2-10 keV) from 
f Using L x (2-10 ke V) from 



Wiinands et all d2006h 
Sidoli et all il99Sh 



g Assuming Lx from I Gallowa y^TldJ^ 200Stl all comes from 2-10 keV iRevnivtsev et al]|2008h 
h Using L x (17-60 keVI from IRevnivtsev et all l|2008l 'l transformed to 2-10 keV by means of relation from same paper 
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